Large scale mapping of methylcytosines in CTCF-binding sites in the human H19 promoter and aberrant hypomethylation in human bladder cancer.
The methylation status of binding sites of the insulator protein, CTCF, in the H19 promoter has been suggested as being critical to the regulation of imprinting of the H19/IGF2 locus located in chromosome 11p15. In this study, we have analyzed the methylation of all of seven potential CTCF-binding sites in the human H19 promoter since the methylation status of these sites has not been reported. We found that all the binding sites except the sixth were hypermethylated whereas only the sixth binding site showed allele-specific methylation in normal human embryonic ureteral tissue. We also analyzed the methylation status of these sites in human-mouse somatic-cell-hybrid clones containing a single copy of human chromosome 11 and which were treated with 5-aza-2'-deoxycytidine (5-aza-CdR) to yield clones which expressed human IGF2 and H19 mutually exclusively of each other. In most of the clones, a correlation between methylation of the sixth CTCF-binding site and expression of IGF2 was observed. Therefore, we analyzed the methylation status of this site in human bladder cancer and found hypomethylation of the paternal allele in two of six informative cases. These results demonstrate that only the sixth CTCF-binding site acts as a key regulatory domain for switching between H19 or IGF2 expression, whereas the other sites are not subject to allele-specific methylation. Loss of methylation imprinting of H19 is linked to hypomethylation of the paternal allele in human bladder cancer, unlike the situation in Wilms' tumor and colon cancer where the maternal allele becomes hypermethylated.